Dark brown, spotted necrotic areas were observed on the leaves and young shoots of grapevine (Vitis vinifera) plants of cvs. Fanny and Muscat Bleu growing on plantations in Central Poland. From 35 samples of symptomatic leaf and young shoot tissues, 70 bacterial isolates were obtained, of which 16 induced HR on tobacco leaves, but only two showed pectolytic activity on potato tubers and CVP medium. Pathogenicity tests performed with seven selected isolates, including the two pectolytic isolates, on young leaves of grapes cv. Fanny resulted in similar symptoms to those of the plants from which they originated and inoculated bacteria could be re-isolated, confirming Koch's postulates. Using phenotypic tests, analysis of 16S rDNA, housekeeping genes sequences and PCR tests for syrB and syrD genes presence, five of the isolates were identified as Pseudomonas syringae pv. syringae, and the two pectolytic isolates as Xanthomonas arboricola.
Introduction
In recent years, there has been an increase in interest in viticulture in Poland. Currently, the area of vineyards is estimated at over 400 ha and is still growing. Among the diseases attacking grapevine (Vitis vinifera), powdery mildew (Uncinula necator), downy mildew (Plasmopara viticola) and grey mold (Botrytis cinerea) are considered the most important. In some countries, there are quarantine diseases: bacterial blight of grapevine and Pierce's disease of grapevine caused by Xylophilus ampelinus and Xylella fastidiosa, respectively (Janse and Obradovic 2010) . Reduction in the productivity of grapevines can also be caused by the bacteria: Pseudomonas syringae (pathovar undefined) (bark necrosis and leaf spot), (Klinger et al. 1976; Cugusi et al. 1986; Hall et al. 2002) ; Pseudomonas syringae pv. syringae (Pss) (bacterial inflorescence rot, bacterial leaf spot, angular leaf lesions and grapevine bunch rot); (Whitelaw-Weckert et al. 2011; Hall et al. 2016 , Porotikova et al. 2017 Gerin et al. 2019) , and Xanthomonas campestris pv. viticola (leaf spot and bacterial canker) (Chand and Kishun 1990; Lima et al. 1999; Neto et al. 2011) . Due to the unclear taxonomic position of the last of these pathogens, Gama et al. (2018) , based on extensive molecular studies, proposed its reposition on Xanthomonas citri pv. viticola. Ferreira et al. (2019) analyzing sequences of seven housekeeping genes confirmed the taxonomic status of strains pathogenic on grapevine and Amaranthus as members of X. citri pv. viticola and found that it is a well-defined monophyletic pathovar.
Surveys carried out in late spring and the beginning of summer in 2009 and 2011 on a grapevine plantation of cvs. Fanny and Muscat Bleu in Central Poland showed occurrence of dark brown, necrotic spots on the leaves and shoots. On the leaves, their shape was at first circular, but when degradation of the tissue between vascular bundles progressed, the necroses became angular. In some cases, they were irregular and covered quite large areas of the leaf blades. Whilst initially moist, they dried out over time. A characteristic yellow halo was observed around some spots. On shoots, in addition to superficial small necrotic spots, the other spots were elongated in shape and sometimes covered a large area (Fig. 1) . These symptoms were similar to those described in the literature for Pseudomonas syringae pv. syringae (Whitelaw-Weckert et al. 2011; Hall et al. 2019; Porotikova et al. 2017 ) and X. citri pv. viticola (Chand and Kishun 1990; Jambenal 2008; Jambenal et al. 2011 ).
The first report of P. syringae as a grapevine pathogen came from Argentina (Klingner et al. 1976 ). The symptoms were described as necrotic lesions on the leaf blades, petioles, rachis, tendrils and branches. In Sardinia, the main symptoms induced by this pathogen were related to the decay of grapevine wood and bark (Cugusi et al. 1986 ). The disease in the latter case, caused damage to the bark around the circumference of the trunk, which led to plant death. P. syringae was also was identified as the cause of angular leaf lesions of grapes growing on plantations in South Australia, which occasionally coalesced and caused chlorosis and senescence of the infected leaves (Hall et al. 2002) . The disease was observed only on leaves, and no apparent effect on fruit set and yield was confirmed. However, in later years, Whitelaw-Weckert et al. (2011) isolated Pss also from shrivelled berries and necrotic inflorescences of grapevine. The disease severity was very high and significantly reduced the yield. Recently, bacterial leaf spot caused by Pss was detected on the Kerch peninsula, Crimea. (Porotikova et al. 2017) . Berry rot caused by this pathogen was also found in several vineyards in Apulia, southern Italy (Gerin et al. 2019) .
Necrotic spots on the leaves and shoots of grapevines as well as stem cankers are also caused by the bacterium X. citri pv. viticola. The disease was described for the first time in India by Nayudu (1972) ; however, this report incorrectly identified its causal agent as Pseudomonas viticola. Later, Dye (1978) redefined its taxonomic position and named it X. campestris pv. viticola. Chand and Kishun (1990) also reported the epidemic occurrence of this disease in India and the extensive Fig. 1 Symptoms of bacterial necrotic spots on grapevine leaves and canes cv. Fanny, natural infection losses in yield it caused. The disease was described as small water-soaked lesions surrounded by a yellow halo on the lower surface of the leaf. The lesions enlarge, become angular, sometimes coalesce and form large patches on petioles and canes. On the berries, the lesions were brown or black. The pathogen is thought to have been transferred from India to Brazil with plant propagation material, where it was discovered for the first time in 1998, (Neto et al. 2011) . At present, the disease is considered one of the most important factors limiting vineyard production in the northeastern region of this country, and its causal agent is classified as a quarantine organism (Tostes et al. 2014 , Guerra et al. 2018 ). X. citri pv. viticola have been isolated from asymptomatic grapevine seeds and berries, which suggests systemic colonization of different tissues and indicates an important niche for the survival and dissemination of this pathogen (Tostes et al. 2014) .
The aim of our study was to elucidate the bacterial etiology of necrotic spots on the leaves and shoots of grapevine cvs. Fanny and Muscat Bleu found in a vineyard located in Central Poland. The analysis included isolation of suspected pathogens on microbiological media, their identification using conventional and molecular methods and determination of their pathogenicity to fulfil Koch's postulates.
Material and methods

Bacteria isolation from symptomatic tissue
Leaf and young shoot samples, with dark brown, necrotic spots as described above were collected from the grapevines cvs. Fanny and Muscat Bleu. Tissues were first disinfected by wiping with soft cotton soaked with 50% ethanol. After drying, 2-5 pieces of 3-5 mm in diameter per sample were aseptically excised from the border between necrotic and apparently healthy tissue and placed into 1-2 ml of sterile distilled water (SDW) in a Petri dish. Next, they were chopped with a sterile scalpel, and after 30 min the obtained suspension was streaked on NAS medium (2.3% Difco Nutrient Agar with 5% sucrose in SDW). During incubation at 26°C for 5 days, the morphology of growing bacterial colonies was observed. Colonies showing a typical pseudomonad and xanthomonad morphology were subjected to further study. For comparison, the reference strains: Pseudomonas syringae pv. syringae LMG1247 T , Xanthomonas campestris pv. campestris 0222 XccTor (Mikiciński et al. 2010 ), X. c. pv. viticola LMG 965 PT and X. arboricola CFBP 2528 T were included.
Pathogenicity assays
The obtained isolates and reference strains were tested for their ability to induce a hypersensitive reaction (HR) on leaves of tobacco cv. Samsun according to the method of Klement (1963) . Aqueous bacterial suspensions of 10 7 and 10 9 cfu/ml -1 prepared from a culture of each isolate cultivated on King's B medium (3.8% Difco Pseudomonas-Agar F, 1% glycerol) was injected into the mesophyll of fully expanded tobacco leaves using a hypodermic syringe. Induction of HR was observed within 24-48 h.
Isolates inducing HR on tobacco and reference strains were subjected to tests for pectolytic activity on potato tuber slices and/or crystal violet pectate (CVP) medium. After washing in tap water, potato tubers were disinfected by dipping for 5 min into 70% ethanol and then washing several times in SDW. The 10 mm-thick slices were placed on wet filter paper in Petri dishes. Two loops of bacterial culture grown for 24 h on NAS medium were transferred to their upper surfaces and equally distributed. After 24-48 h of incubation at 25°C, observations of rot development were made. Tests on CVP medium (0.2% crystal violet, 1.36% CaCl 2 , 0.2% NaNO 3 , 0.5% sodium citrate, 0.1% tryptone, 1.8% polygalacturonic acid and 0.8% agar in SDW) were performed according to Cuppels and Kelman (1974) . A water diluted bacterial suspension of each isolate and reference strains LMG 1247 T and 0222 XccTor was uniformly distributed with the glass rod on the medium. The presence of characteristic pits around colonies after 3-4 days of incubation at 27°C was considered to indicate pectolytic activity.
Seven isolates inducing HR, including two showing also pectolytic activity, were selected for pathogenicity test and all next studies regarding their identification. Young leaves of grapevine cv. Fanny were cut at the base of the petiole, disinfected by wiping with soft cotton soaked with 50% ethanol, rinsed several times in SDW and placed on wet filter paper in sterile Petri dishes (20 cm diameter). A drop of 10 μl of an aqueous suspension of each isolate, containing 10 7 cfu, was placed on a upper leaf surface of which epidermis was spot-wounded with entomological needle. Three leaves at 4-6 points on each were inoculated with each isolate. Observations of lesion development were made within 10 days of incubation at 26°C. From the necrotic tissue that was formed around the inoculation sites, re-isolations of bacteria were made. The identity of the inoculated bacteria was confirmed on the basis of colony morphology and PCR with primers X1 and X2 (Maes 1993) and primers for syrB and syrD genes (Sorensen et al. 1998; Bultreys and Gheysen, 1999) .
Identification of selected isolates
Phenotypic characterization
The following tests, selected according to the keys of Bradbury (1988) , Lelliott and Stead (1987) , Schaad et al. (2001) and Kałużna et al. (2012) were performed: colony morphology on NAS medium; Gram reaction (classical staining and 3% KOH test), spore formation (heat test), presence of oxidase, motility, oxidative/ fermentative metabolism of glucose, nitrate reduction to nitrite, presence of catalase, production of fluorescent pigment, levan production from sucrose, production of dihydrolase of arginine, hydrolysis of gelatine, starch and esculin, acid production from glucose. All seven isolates and reference strains LMG 1247 T and 0222 XccTor were tested at least twice. Additionally, all these isolates and reference strains LMG 1247 T , LMG 965 PT CFBP 2528 T were identified using the Biolog GEN III test plates (BIOLOG, Hayward, CA, USA). The bacteria were cultivated on the BUG medium (Biolog Universal Growth medium) at 33°C for 48 h and the colonies formed were used for the preparation of bacterial suspension for inoculation of the test plates. The inoculated GENIII plates were incubated at 30°C for 48 h. The results were read every 24 h with the use of Microplate reader ELx 808 (Biotek). The phenotypic profiles were interpreted by the Microlog3 software (version 5.2.2 b35), equipped with a database for GENIII (version 2.8).
Data after 48 h incubation of GENIII plates were used with MEGA X software (version 10.1.6) for building the UPGMA phenogram. Three variables, i.e. positive reaction, negative reaction and borderline reaction, were used according to the strain characteristics from the Biolog system for preparing the data for MEGA X software.
DNA-based analysis
Genomic DNA of all seven isolates was isolated according to the method of Aljanabi and Martinez (1997) with the modification described by Kałużna et al. (2012) .
Isolates with yellow colonies were tested using PCR with the primers X1 and X2 specific for the Xanthomonas genus according to the method described by Maes (1993) . For these isolates 16S rRNA sequencing was also performed using fD1 and rP2 primers (Weisburg et al. 1991) . The sequences obtained were compared to those available in NCBI GenBank (http://www.ncbi.nlm.nih.gov) using the BlastN program to find the closest relatives and the EzTaxon server to find the closest relatives (Yoon et al. 2017 ). Additionally, a fragment of the gyrB gene was amplified with primers XgyrPCR2F and Xgyrrsp1 and sequenced (Parkinson et al. 2007 ). The obtained sequences were subjected to phylogenetic analysis along with bacteria belonging to the Xanthomonas genus, and seven X. arboricola pathotype strains, available in GenBank. Maximum likelihood trees were generated with the MEGA 5 software package (Tamura et al. 2011 ) using the Tamura-Nei evolutionary model with gamma distribution (found as the best substitution model) and 1000 bootstrap replicates. The Xanthomonas isolates were also subjected to real-time PCR with primers Xcv18f and Xcv19r according to conditions described by Villela et al. (2019) specific for X. citri pv. viticola. The reaction was conducted in a Bio-Rad CFX96 thermocycler with SsoAdvanced SYBR Green Supermix (Bio-Rad, Hercules, CA). As a positive control, X. c. pv. viticola strain LMG 965 PT was included.
For fluorescent isolates, analysis of the partial sequences of two housekeeping genes, gyrB and rpoB, was performed. Amplifications were performed with the primers gyrB-F and gyrB-R (Sarkar and Guttman 2004) and LAPS and LAPS27 for the rpoB gene (Ait Tayeb et al. 2005 ) with PCR conditions as described in the original papers with changes of reagents i.e. Dream Taq Green polymerase was used instead of Taq DNA polymerase (Invitrogen, Cergy Pontoise, France), for primers LAPS and MBI-Fermentas Taq polymerase for primers gyrB-F and gyrB-R (Thermo Scientific, Vilnius, Lithuania). The sequences obtained were assembled into contigs using the SeqMan Lasergene package (DNASTAR, Inc., Madison, WI) and compared with sequences deposited in NCBI GenBank (http://www. ncbi.nlm.nih.gov). For phylogenetic analysis of these isolates and reference strain LMG1247 T , the sequences of gyrB and rpoB of the type strains of other species of Pseudomonas obtained from GenBank (their accession numbers are given on the phylogenetic trees) were used.
Maximum likelihood phylogenetic trees were constructed with the MEGA X program (Kumar et al. 2018 ). The dendrograms based on sequence analysis of gyrB and rpoB for grapevine isolates and all type strains of Pseudomonas species were constructed using the general time reversible evolutionary model with gamma distribution and by assuming that a certain fraction of sites are evolutionarily invariable (G + I) (found as the best substitution model was automatically determined in MEGA X program after calculation and analyses of all sequences of the target gene submitted) (Nei and Kumar 2000) . The dendrogram, however, for all grapevine isolates and the closest relatives was constructed using the Tamura-Nei model with gamma distribution and by assuming that a certain fraction of sites are evolutionarily invariable (G + I) found as the best substitution model was automatically determined in MEGA X program after calculation and analyses of on all sequence of the target gene submitted) (Nei and Kumar 2000) . The significance of the internal branches of all dendrograms constructed was estimated with bootstrap values expressed as percentages of 500 replications.
Syringomycin production
Because sequence analysis of housekeeping genes showed that the Pseudomonas isolates had the highest similarity to P. syringae pv. syringae reference strain LMG1247 T , presence of genes encoding syringomycin the toxin producing by majority of Pss strain was determined. To detect the genes responsible for toxin production, two separate PCRs with the primer pairs syrB1/syrB2 and syrD1/syrD2 were performed to amplify the syrB and syrD genes, respectively (Sorensen et al. 1998; Bultreys and Gheysen 1999) .
Amplifications were conducted according to the conditions presented in the original papers with small modifications of annealing temperature for syrB as described in Kałużna et al. (2010) .
Results and discussion
From 35 symptomatic leaf and shoot samples, 70 bacterial isolates were obtained. Sixteen of them induced visible HR on tobacco leaves (both at 10 7 and 10 9 CFU/ ml -1 ) after 18-24 h, but only two of them showed pectolytic activity. These isolates caused rot, which penetrated the entire potato tuber slices within 24-48 h, and pits around bacterial colonies on CVP medium within 3-4 days after plating. Similar reactions were observed after using reference strain 0222 XccTor but not P. syringae pv. syringae LMG 1247 T . Also reference strains X. c. pv. viticola LMG 965 and X. arboricola CFBP 2528 T did not cause potato rot. For detailed study, five isolates (WA1B, WA1D, WA1A, − originating from young shoots and WA29, WA30originating from leaves) were selected from the group giving an HRpositive reaction only, and those two (WA2B, WA2Coriginating from young shoots) showing both positive HR and pectolytic activity. As a result of inoculation of grapevine leaves cv. Fanny, all seven isolates caused necrotic, water-soaked spots around the inoculation site that were clearly visible after twenty-four hours. Over the next 2 days, the size of the necrosis increased to 10 mm or more in diameter (Fig. 2) and after next 4 days (7 days from inoculation) they only slightly enlarged and the tissue began to dry out. The observations made over the next three days showed no significant increase of necrosis. In the control (treatment with sterile water), the colour of the tissue around the wounds at the beginning did not change, and later, very small brown discolorations (~1 mm) were observed. Reisolations of bacteria from the margins of the randomly selected necrotic spots on NAS medium (15 in total) resulted in colonies with an identical morphology to those used for inoculation. The identity of re-isolates was further confirmed by PCR with primers X1 and X2 (Maes 1993) and primers for syrB and syrD genes (Sorensen et al. 1998; Bultreys and Gheysen 1999) .
All seven isolates were Gram-negative, motile, nonspore-forming rods (Table 1) . They did not produce oxidase, with the exception of the isolate WA2B, which gave a weak positive reaction, did not reduce nitrate to nitrite and did not produce arginine dihydrolase, but produced catalase, levan, acid from glucose and showed oxidative metabolism of glucose and the ability to hydrolyse both gelatine and esculin (Table 1) . Based on other characteristics, the isolates were divided into two groups. Group I included two isolates (WA2B and WA2C) forming yellow colonies on King's B and NAS media, not producing fluorescent pigment on King's B medium, and possessing the ability to hydrolyse starch (Table 1) . They showed the same features as the strain X. campestris pv. campestris 0222 XccTor, which was used as a reference for this group. Group II consisted of five isolates (WA1B, WA1D, WA12A, WA29, WA30) forming greyish-white colonies, producing fluorescent pigment on King's B medium, not hydrolysing starch, and not showing pectolytic abilities on either potato tuber slices or CVP medium. The characteristics of the isolates from this group were identical to those of the reference strain P. syringae pv. syringae (Pss) LMG1247 T used for this group (Table 1) .
Identification of the isolates WA2B and WA2C using conventional methods allowed them to be classified into the genus Xanthomonas (Table 1 ). The phenotypic characteristics of both strains were generally similar with respect to the studied morphological, physiological and biochemical features to strains isolated from spotted Chand and Kishun (1990) in India and by Lima et al. (1999) in Brazil and identified as X. citri pv. viticola. However, they differed in the colour of the bacterial colony (which in case of X. citri pv. viticola was white on nutrient agar media), pectolytic ability and HR. It should be noted that a study by Jambenal (2008) and Jambenal et al. (2011) indicated that the grapevine strain identified as X. citri pv. viticola produced light yellow colonies and a typical hypersensitive reaction on tobacco cv. Samsun within 24 h of inoculation. Lima et al. (1999) found that strains of X. citri pv. viticola were HR negative or weakly positive after 24 h (plants showed yellowing after 48 h and necrosis after three days). Similar results were obtained in our study in case of the reference strain LMG 965 PT but strain CFBP 2528 T induced normal HR on tobacco. Using Biolog GEN III MicroPlate tests we showed that isolates WA1B, WA1D, WA12A, WA29, WA30 belong to the species of Pseudomonas syringae while WA2B and WA2C to Xanthomonas arboricola (Fig. 3 , Table S1 ). The groups of isolates clustered with the reference strains P. syringae pv. syringae LMG 1247 T and X. arboricola CFBP 2528 T , respectively. On the other hand, the reference strain LMG 965 PT of X. citri pv. viticola was identified as Xanthomonas perforans. This supports the method limitations in bacteria identification (Adriko et al. 2016 , Prieto-Calvo et al. 2016 as also emerged from the recent work of Woźniak et al. (2019) that, comparing identification of endophytic bacteria isolates using Biolog GEN III plates and 16S rRNA gene sequences, pointed out that a degree of uncertainty especially in case of the metabolically lessactive isolates.
The affinity of isolates WA2B and WA2C to Xanthomonas spp. was confirmed by PCR with primers X1 and X2 specific for this genus and analysis of the 16S rRNA gene sequence. The 1411 nucleotide-long fragments of the 16S rDNA sequence in both strains were identical one to each other and to the 16S rDNA sequences of type strains of three Xanthomonas species: X. campestris ATCC 33913 T , X. cucurbitae LMG 690 T and X. cynarae CFBP 4188 T and differed at one position from the sequences of X. arboricola LMG 747 T and X. hortorum LMG 733 T . However, phylogenetic analysis based on sequences of a fragment of the gyrB gene showed that both isolates were grouped with strains belonging to the species X. arboricola (Fig. 4 ). X. arboricola was established after reclassification of the Xanthomonas genus based on comprehensive bacterial DNA-DNA hybridization study (Vauterin et al. 1995) . It is divided into pathovars, some of which are causal agents of disease in nut and stone fruit trees. Janse et al. (2001) isolated a new pathovar of X. arboricola from strawberry leaves in Northern Italy that was named pv. fragariae. It differs from another longer known pathogen of strawberry, namely, X. fragariae, which causes angular leaf spot of strawberry. Many phenotypic characteristics of strains WA2B and WA2C are similar to those of X. arboricola pv. fragariae. Particularly noteworthy is the ability to cause soft rot of potato and tobacco hypersensitivity. Also based on the gyrB sequence phylogenetic analysis the studied isolates were more similar to X. arboricola and quite distantly related to the type species of X. citri LMG 9322 T (Fig. 4) taxonomic studies of the genus Xanthomonas performed by Fischer-Le et al. 2015 showed that strains isolated from other hosts, formerly classified as X. campestris pv. campestris belong in fact to X. arboricola, extending the host range of this pathogen. Strains WA2B, WA2C were negative in real-time PCR with primers Xcv18f and Xcv19r specific for X. citri pv. viticola while reference strain LMG 965 gave a positive signal.
As mentioned above the phenotypic characteristics of Group II isolates indicate their affinity to the species Pseudomonas syringae (Table 1 ) and were the same as those of strains isolated from rotted grapevine inflorescences in Australia, which were classified as P. syringae pv. syringae (Pss) (Hall et al. 2016) .
The constructed dendrograms based on sequence analyses of the gyrB and rpoB genes (Fig.5, Fig. S1,  Fig. S2 ), including grapevine isolates and all type strains of genus Pseudomonas, showed that the studied isolates were most closely related to Pseudomonas syringae PDDCC 3023 T which is the type strain of the species but also the pathotype od P.s. pv. syringae isolated from Syringa vulgaris in the UK in 1950 and to Pseudomonas congelans LMG 21466 T , derived from the phyllosphere Fig. 5 Maximum likelihood tree indicating the phylogenetic position of isolates obtained from grapevine and the closest neighbor of other species of Pseudomonas spp., based on the analysis of the concatenated data set of partial sequences of gyrB and rpoB genes.
Bar 0.50 estimated nucleotide substitutions per site. Bootstrap values (expressed as percentages of 500 replications) are indicated at each node. As an outgroup, the sequence of the same genes of Pantoea ananatis LMG 20103 T was used Fig. 4 Maximum Likelihood tree of isolates obtained from grapevine and the closest neighbor of other species of Xanthomonas spp., based on the analysis of gyrB gene sequence. Bar estimated nucleotide substitutions per site. Bootstrap values (expressed as percentages of 500 replications) are indicated at each node. As an outgroup, the sequence of gyrB gene of Stenotrophomonas maltophilia ICMP 17033 T was used of grasses in Paulinenaue, Brandenburg, Germany, and isolated in 1994. Both species are members of the socalled P. syringae group proposed by Anzai et al. (2000) , comprising 9 other closely related species but at present including more validly described species (List of Prokaryotic Names with Standing in Nomenclature; LPSN; Parte, 2014) for which the present taxonomic status is more expanded/extensive based on the recently described results phylogenomic analysis (Berge et al. 2014 , Kałużna et al. 2016 , Gomila et al. 2017 ) and also were placed in the same main clade 1 on phylogenomic tree in the study of Tran et al. (2017) .
Specific amplification products of fragments of the syrB and syrD genes involved in the synthesis and secretion of syringomycin (Quigley et al. 1993; Zhang et al. 1995; Bender et al. 1999) were present for strains WA1B, WA1D and WA30 and for strains WA1B, WA1D, WA12A, WA30, respectively. Only strain WA29 did not possess these genes. The lack of one or two genes can be explained by their absence or a mutation in the genes that did not allow for their amplification (Ferrante et al. 2015) . In contrast to our results, in the studies of Abbasi et al. (2013) , Gilbert et al. (2009), and Abdellatif et al. (2017) all Pss strains had the syrB gene. This gene was also identified in the majority of Pss strains in studies of Scortichini et al. (2003) , although (weakly) pathogenic strains from zucchini, magnolia and avocado also lacked the gyrB gene Renick et al. (2008) detected the syrD gene only in approximately 60% of pathogenic Pss strains. Mutants not producing syringomycin were also detected among the strains investigated in a study by Sorensen et al. (1998) , confirming again that the assessment of syringomycin production capacity should not be used as the most important criterion for the identification of Pss strains. The production of syringomycin is considered to be an important virulence factor of Pss strains, but in the reports of other authors (Sobiczewski 1984; Seemüler and Arnold 1978) , there was no correlation among the size of the inhibition zone produced when using the indicator strain Rhodotorula pilimanae MUCL 30397, the presence of one or both of the genes involved in the synthesis of syringomycin and the virulence of the strains tested. Further research, including testing more housekeeping genes will be necessary to define the taxonomic status on pathovar level of strains of Xanthomonas arboricola causing young shoot and cane spot on grapevine in Poland.
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